In earlier works, we demonstrated that permporometry was a reliable and effective tool for characterization of mesopore [1] and micropore [2] defects. The results could be validated against separation data, but it was only possible to directly observe the mesopore defects by scanning electron microscopy (SEM) due to the limited resolution of the instrument.
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In this work, two types of ultra-thin (~0.5 µm) MFI membranes, prepared using OH‾ [3] and F‾ [4] as mineralizing agents respectively, with a notably different amount of micropore defects were minutely examined by permporometry. The results were verified by SEM data recorded using a state-of-the-art FEI Magellan 400 XHR instrument, permeation data using mesitylene (TMB), a probe molecule with a kinetic diameter of 0.75 nm, hence, permeating only defects, and nitrogen adsorption data recorded for as-synthesized MFI crystals.
According to the permporometry data, the total amount of micropore defects in fluoride membranes was ~0.3% of the total membrane area, which is nearly two times lower than that (0.6%) in hydroxide membranes. Figure 1 shows cross section HR-SEM images of hydroxide and fluoride MFI membranes. A significantly lower amount of micropore defects is observed in the fluoride membrane compared to the hydroxide membrane, in good agreement with the permporometry data. The permporometry results were also consistent with the permeation data, i.e., a proportionally higher permeance of TMB was observed for hydroxide membranes. 
